
Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



THE 

AMERICAN NATURALIST 

Vol. XXV. JULY, 1891. 295. 



A REVIEW OF THE "DISCOVERY OF THE 
CRETACEOUS MAMMALIA." l 

BY HENRY FAIRFIELD OSBORN. 

TN July, 1889, 1 received a copy of the " Discovery of the Creta- 
ceous Mammalia" 2 from Professor O. C. Marsh, and shortly 
afterwards wrote to the author calling attention to all the points in 
which it appeared to me he was mistaken, and suggested that he 
should revise the paper himself. 

This was a year and a half ago. In the meantime Parts I. and 
II. of the " Cretaceous Mammalia " have been widely distributed, 
and the discoveries have been accepted without question by many 
who have no special knowledge of the Mesozoic mammals, and 
with considerable hesitation and criticism by those who have ; 
I refer especially to the notices by Lydekker, 3 Lemoine, 4 Cope, 5 
and Dames 6 It seems, therefore, that it is important to carefully 
review, in a manner that cannot be misunderstood either by the 
author or by others, what appears to me to be one of the most 

1 Presented to the Society of Morphologists, Boston, Dec. 30th, 1890; Academy of 
Natural Sciences, Philadelphia, Jan. 20th, 1891 ; Biological Society of Washington, 
Feb. 6th, 1891. Printed, with some alterations, in Proc. Phila. Acad. 

2 " Discovery of the Cretaceous Mammalia." O. C. Marsh, American Journal of 
Science and Arts, Parts I. and. II., July and August, 1889. 

3 Manual of Paleontology, Vol. II., p. 1268. 

4 Academy of Sciences, Paris, March 3d, 1890. 

5 American Naturalist, June, 1889, P- 49°- 

6 Neues Jahrb. f. Geo I. Min. u. Pal., 1890, p. 141-143. 
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remarkable contributions to paleontology ever published. Criti- 
cism can, of course, be based only upon the published diagnoses, 
descriptions, and figures in comparison with our present general 
knowledge of these early mammals. Other evidence is promised 
by the author, and I venture to predict that it will confirm the 
greater part of the conclusions reached in this review. 

First, as to extent and general character. The conspectus of 
the author impresses us that this fauna is not only highly varied, 
but contains forms which are mostly new to science. Four orders 
are believed to be represented : the Allotheria, Pantotheria, Mar- 
supialia, and Insectivora. The author finds six families among the 
Allotheria alone, four of which are new ; five new families in all. 
Sixteen new genera and twenty-seven new species are described. 
All of the types are isolated teeth, excepting those of Camptomus. 
With the exception of Halodon, Cimolomys, and Dipriodon, only 
one tooth of each species is described, — i. e., from different parts of 
the jaws, — and we are given to understand that the remaining 
teeth, found with each, will be described in the memoir now in 
preparation by the writer, under the auspices of the United States 
Geological Survey. 

Before this varied fauna is generally adopted in paleontological 
literature, let us examine the author's types and diagnoses, keeping 
in mind some of the characteristics of his work. These are: 
First, as regards other authors, not fully recognizing priority of 
discovery and nomenclature. Second, not taking advantage of 
readily available previous literature and description. Third, fail- 
ing to recognize well-determined morphological characters, and 
founding extensive taxonomic systems upon various portions of 
the same animal, or upon imperfectly characterized types. The 
very fact that this work is done under the auspices and with the 
support of the National Survey renders it the more necessary to 
subject it to a full and fair spirited criticism ; for the first char- 
acteristic of such work should be, not novelty, but permanent 
value. 

Priority of Discovery and Nomenclature. — It is evident that the 
same fact cannot be discovered twice, in case the original dis- 
covery is authentic and properly published. It is well known 
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that Mr. J. L. Wortman discovered the first remains of Cretaceous 
Mammalia in 1882, a fact recorded by Professor Cope, as below: 



" Mammalia, which have been 
looked for so long in vain in 
the Laramie beds, have at length 
been found. Mr. J. L. Wort- 
man . . . now announces that 
he has found them in place and 
mingled with Dinosaurian re- 
mains in such a manner as to 
leave no doubt as to their con- 
temporaneity." — Amer. Nat., 
Oct., 1882, p. 830. 



" It has long been a reproach 
to paleontology that no remains 
of mammals were known from 
the Cretaceous formation. . . . 
For many years, therefore, 
special search has been made 
in various countries for Creta- 
ceous mammals, but thus far 
almost invariably without suc- 
cess. ... A second announce- 
ment was made by Cope in 1882, 
based upon a few fragmentary 
remains discovered by Dr. J. L. 
Wortman in Dakota. These 
fossils, although not found in 
place, were apparently from the 
Laramie formation." — Ameri- 
can Jourri. of Science and Arts, 
July, 1889, p. 81. 

These papers under review amply confirm Mr. Wortman's dis- 
covery by describing many remains of the same mammal. 
Nevertheless the original discovery is made to appear very unim- 
portant by depriving the mammalian type of its name. This 
type was a molar tooth, described as follows : 

" Meniscoessus conquistus, gen. " It is now known that the 

et sp. nov. — But one specimen tooth first described, and 



of this animal was found, and 
that is represented by two molar 
teeth and a distal extremity of a 
humerus. Were it not for the 
associated molar tooth, I should 
think that the second tooth 
might be that of a herbivorous 
reptile. It is probably a fourth 



re- 
garded as a premolar, is the 
tooth of a Dinosaurian reptile, 
as suggested by Cope, and not 
of a mammal. The name given, 
therefore, must apply to this 
alone. On this point the rules 
of nomenclature are clear and 
decisive. The imperfect molar 
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premolar. . . . Char. gen. — tooth subsequently described 
Fourth premolar with a com- and the fragment of a humerus 
pressed antero-posterior edge, are evidently mammalian, but 
which is studded with denticles ; without a name!' — American 
sides without ridges. Posterior Journal Science and Arts, loc. 
molar rather small; crown with cit., p. 82. 
three longitudinal series of tu- 
bercles, of which many have 
crescentic sections.'' — Ameri- 
can Naturalist, loc. cit. y p. 830. 

It is very clearly stated by Prof. Cope in the above description 
and context that the first tooth — i. e. y tfie true molar — is the one 
upon which the mammalian determination is 
based; and that the second tooth — i. e., the 
premolariform one — would have been considered 
Fig. ~7*^Menis- reptilian except for its association with the first. 
Cope!' T^r'An This was clear to Lydekker, Lemoine, Osborn, 
inferior molar ;x 2. anc j a n subsequent writers, being repeated later 
with emphasis by Prof. Cope (Amer. Nat., July, 1884, p. 693). 

Previous Literature and Description. — There are obvious advan- 
tages in not consulting and referring to previous literature. It 
leaves the mind of a writer unprejudiced by previous opinions, 
and moreover lends to a contribution a quality of independence 
and originality. On the other hand, it deprives him of the 
benefit of past careful and laborious studies, and leads him into 
errors which might easily be avoided. 

In case of the papers under review, previous literature has 
apparently escaped the attention of the author, except in the 
matter of nomenclature. The result is that some well-known 
principles which govern the extremely complex and confusing 
dentition of the Multituberculates are left out of consideration 
entirely, as well as some of the main characters of the den- 
tition of the Mesozoic mammals in general, and some char- 
acters which enable us to distinguish between the teeth of 
mammals and those of reptiles and fishes. As regards the Mul- 
tituberculates (Allotheria), it is now well known that their teeth 
show the following characters : 
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1 . In the true molars, the rows of tubercles of one jaw fit into 
the longitudinal grooves of the other jaw. 2. In some families 
there are three rows of tubercles and two grooves in the upper 
molars, and two rows with one groove in the lower molars (Plagi- 
aulacidse) ; in other families there are conversely two rows above 
and three below (Stereognathidse). 3. In every known species 
the last molar is invariably simpler than the penultimate molar, 
both as to length of crown and number of tubercles. 4. That 
the premolars are of two types : a, trenchant ; b> tubercular. 
When tubercular, they can be distinguished from the molars by 
the absence of grooves, or closures of the grooves by tubercles. 
5. The primary function of the incisors is to pierce the food; the 
secondary function is to facilitate the backward motion of the 
jaws, as in the rodents. 

As regards the ordinal terms, Allotheria and Pantotheria, they 
have not as yet been defined or adopted. 7 The former is equiv- 
alent to the Multituberculata, which has been defined and is now 
in general use ; 8 the latter is only used by the author in the 
reference of one genus. 

A. MULTITUBERCULATE FORMS (ALLOTHERIA). 

1. Cimolomys gracilis (PL 11., Figs. 1-4). Described as an upper 
molar ; first referred to Tritylodontidse (Owen), subsequently to 
new family Cimolomidae. — Comparing this type with the upper 
molar of Neoplagiaulax, 9 Lemoine, we find it is a first upper 
molar of one of the Plagiaulacidse Gill. 

2. Cimolomys bellies (no figure). The type is referred to a distinct 
species of Cimolomys. — The description and measurements indi- 
cate that it is a second upper molar of C gracilis. 

3. Cimolomys digona (PI. vn., Figs. 1-4). The type is described 
as an upper molar of a third species of this genus, referred to the 
Cimolomidse. — It is an upper molar of one of the Plagiaulacidse. 

7 See Osborn. " Mesozoic Mammalia," p. 257. The objections to Allotheria are that 
the term implies a sub-class equivalent in importance to the Prototheria or Eutheria, 
while the definition proposed by Professor Marsh is applicable to the family Plagiaulacidse. 

8 See the works of Lydekker, Doderlein, Trouessart, Schlosser, Osborn, and others. 
This is probably a sub-order of the Monotremata. 

9 " Etude sur le Neoplagiaulax de la Faune Eocene inferieure, etc." Bull. d. 1. Soc. 
Geol. de France, Feb. 12, 1883, p. 259. PI. vi., Fig. 17. 
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Fig. ib. — Neoplagiaulax Le- 
moine. c, superior molar; b, 
superior premolar, 3-1. 



A premolar (PL vii., Figs. 13-16) is rightly described as an 
upper premolar, and correctly associated with this genus (compare 
Fig. 19, Lemoine 10 ). 

4. Cimolodon nitidus (PL 11., Figs. 5-8). 
The type is described as an upper molar 
representing a new genus and family, the 
Cimolodontidse. — Comparing it with the 
lower molars of Ptilodus n Cope, it is 
evident that the type is a first lower 
molar of one of the Plagiaulacidse. 

5. Nanomys minntus (PL 11. , Figs. 9-12'). The type is described 
as a last upper molar of the left side, and referred to the Cimolo- 
dontidse. — A comparison with Ptilodus shows that it is a last lower 
molar of the right side, belonging to one of the Plagiaulacidse. 12 

6. Halo don sculptus (PL in., Figs. 1 1-1 3). The type is a fourth 
lower premolar, rightly referred to one of the Plagiaulacidse. 

A superior incisor (PL 111., Figs. 1-3) 
is referred to this species. It apparently 
belongs to a much larger form. 

7. Halodon serratus (PL in., Figs. 14- 
17). The type is a fourth lower pre- 
molar, a smaller species rightly referred 
to one of the Plagiaulacidse. 

A superior incisor (PL 111., Figs. 14— 
17) is referred to this species. It ap- 
parently belongs to a larger form. 
It is a well-known fact that the upper molars of the Plagiaula- 
cidse have three rows of tubercles, while the lower molars have 
but two, and that the cusps of the lower rows fit into the valleys 
of the upper teeth. This is beautifully demonstrated in the 
author's own figures as here reproduced and rearranged in Figure 
3 : a is the type of Cimolomys gracilis, which fits upon c y the type 
of Cimolodon nitidus ; while &, the type of -Nanomys minutus y 




Fig. 2. — Halodon. Fourth 
inferior premolars of #, H. 
sculptus; b, H. serratus; c, 
H.formosus. After Marsh. All 
type specimens. 



10 Op. cit., PI. VI., Fig. 19*. 

11 This type (C. nitidus) has four internal and seven external tubercles ; while Ptilodtis 
!roversartia?ius has four internal and six external tubercles. 

12 " The Tertiary Marsupialia." Cope, Am. Nat., July, 1884, P- 6 94- 
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would probably be found to coincide similarly with the type 
of Cimolomys bellus, unfortunately not figured by the author. This 
gives us the characters of the molars of what was possibly a 
new genus (Cimolomys) of the Plagiaulacidae, intermediate between 
Plagiaulax with three well-developed premolars, and Ptilodus with 

one large and one ex- 
tremely small premolar. 
This genus cannot at 
present be defined, be- 
cause, so far as we can 
compare the molars and 
premolars, they closely 
resemble in size and de- 

FlG. 3. — Upper and lower molars of Cimolomys. velopment the COrreS- 
(Cimolomidae), a, Cimolomys gracilis. (Cimolo- . 

dontidae), b, Cimolodon nitidus ; c % Nanomys minu- ponding teeth of Ptilo- 
tus. After Marsh. All type specimens. _, 

dus. The premolars of 
this genus are, of course, found in the species of Halodon. The 
premolar referred to H. serratus agrees best in size with the molars 
of C. gracilis. 

The accompanying restoration of the upper and lower jaws of 
Cimolomys gracilis shows the various relationships of this animal 
as given in the above diagnoses by the author : 



Cimolomys gracilis ] 
Cimolomys bellus 



(jjJjjfcXsf ^ \ Cimolomidae. 



D1 . . ., f Halodon K M[\Fv®~ > ~ Nanomys minutus , 
Plagiaulacidae j ° - vK f Cimolodonticte. 

I Serratus — . i c Cimolodon nitidus J 

Fig. 4. — Upper and lower molars and premolars of ? Cimolomys, in position. 

These relationships will probably be increased, rather than 
diminished, by future discoveries. 13 As it is, an upper and lower 
jaw referred to three families, five genera, and five species, is with- 
out precedent in paleontological literature. 

8. Dipriodon robustus (PI. 11., Figs. 13-15). The type is prob- 
ably correctly described as a last upper molar of the left side ; it 
is referred to a new family, the Dipriodontidae. 

1S See Allacodon lentus, which belongs either to this genus or to Meniscoessus. 
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9. Dipriodon lunatus (PL 11., Figs. 16-18). The type is rightly 
described as a first or second upper molar. — Keeping in mind the 
larger size and greater complexity of the more anterior molars, 
there is no ground for referring it to a new species. 

10. Tripriodon coelatus (PI. 11., Figs. 19-21). The type is 
described as a first upper molar, and is referred to a new family, the 
Tripriodontidae. — It resembles in the arrangement of its denticles 
the lower molars of Stereognathus, and, as shown below, is a last 
lower molar belonging to the genus Meniscoessus Cope. 

11. Selenacodon fragilis (PL 11., Figs. 22-24). The type is 
described as an upper molar distinguished by crescentoid tubercles 
from the foregoing. — It is an anterior lower molar belonging to 
the genus Meniscoessus Cope. 

12. Selenacodon brevis (PL vn., Figs. 9-12). The type is 
described as an upper tooth, apparently from the left side. — As 
the accompanying figures show, it agrees in every detail, except 
the degree of wear, with the type of Meniscoessus conquistus Cope ; 
it is a lower molar, probably the last. 

The lower incisor (PL viii., Figs. 1-3) is probably correctly 
referred. 

13. Tripriodon caper atus (PL 111., Figs. 18—20). The type is 
correctly described as a lower incisor. — No ground is assigned for 
referring it to a new species. Similar incisors of smaller size (PL 
in., Figs. 21-22 ; PL viii., Figs. 1-3) are referred respectively to 
Tripriodon coelatus and Selenacodon brevis. 




Fig. 5. — Upper and lower molars of Meniscoessus. (Dipriodontidae), a, Dipriodon 
robustus, crown view and end view ; d, D. lunatus, crown view and end view. (Triprio- 
dontidae), b, Tripriodon ccelatus, crown view and end view; c, Selenacodon fragilis, 
crown view and end view ; e, S. brevis. After Marsh. All type specimens, excepting c. 
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This collection of molars demonstrates that Meniscoessus, like 
Stereognathus, belongs to a family in which the tubercles are 
crescentoid and arranged in two rows in the upper molars and 
three rows in the lower molars. This is admirably shown in the 
author's own figures as rearranged in Figure 5. a } the type of 
Dipriodon robustus, is seen to fit upon b, the type of Tripriodon 
coelatus ; d and c belong to old individuals, but the worn cusps 
and valleys coincide ; they are respectively the author's types of 
Dipriodo7i lunatus and a molar referred to Selenacodon fragilis, as 
it agrees exactly with the type except in point of wear. 

The lower incisor, type 
of Tripriodon caperatus, 
corresponds in size with 
these molars ; the two 
smaller incisors, referred 
to T. coelatus and Selena- 
codon brevis, have the 
same shape and grooved 
sides. (1) When these 
incisors are placed side 
by side, as in Fig. 5, 
with the upper incisors 
referred by the author 
to Halodo7i sculptus and 
Halodon serralus, we 
observe that the longitudinal and transverse diameters of 
the crowns and fangs coincide exactly in measurement, ren- 
dering it highly probable that they belong to 
the same species. (2) The question is, Do 
these teeth belong to Halodon or Menis- 
coessus ? We observe that the lower incisor 
associated with Halodon formosus (PI. viil, 
Figs. 32-35) has the enamel confined to a 
band, as in Ptilodus and Neoplagiaulax. It is 
smooth. It is, therefore, probable that all these 
striated, completely enameled incisors belong 
to Meniscoessus. (3) When, moreover, it is seen that these 




Fig. 6. — a, upper incisor of Halodon sculptus ; 
b, lower incisor of Tripriodon caperatus, type ; c, 
upper incisor of Halodon serratus ; d, lower incisor 
of Selenacodon brevis. After Marsh. 



i 



Fig. 7.— Tooth de- 
termined as an "upper 
incisor" of Dipriodon 
robustus. 
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incisors are far too large to be associated with the premolars of 
H. sculptus and H. serratus, we have further grounds for asso- 
ciating them with Meniscoessus, with which they agree in size. 
The tooth (Fig. 7) assigned by the author as the upper incisor 
of Dipriodon robustus apparently belongs to a reptile. It is 
unlike any incisor hitherto found with the Multituberculata. 



Plagiaulacidse. 
Halodon sculptus 



Tripriodon caperatus ^ 
Tripriodontidae. 




Dipriodontidae. 
Dipriodon lunatus. 



s^^cscJi,^^^) Dipriodon robustus. 

7 Pt^°""y^?V— Tripriodon ccelatus. 

I Selenacodon fragilis. 

Tripriodontidae. 

FIG. 8. — Upper and lower molars of Meniscoessus in position. (Association of incisors 
with molars conjectural.) 



The accompanying restoration is based upon the foregoing 
considerations, and show that, according to the author, the relation- 
ships of Meniscoessus are as varied as those of its contemporary, 
Cimolomys, including three families, four genera, and seven species. 





Fig. Sa. — Ctenacodon potens Marsh, 4-1. a, inner view of right upper jaw ; b, ventral 
view of same ; a-b, first to fourth premolar, as interpreted by Marsh. After Marsh. 



14. Allacodon lentus and A. piimilus (PI. viii., Figs. 22-26-3 1). 

The types are described as upper molars of a genus related to 
Allodon and Bolodon, and referred to the 
Allodontidse. — It is a universal characteristic 
of the molars of the Multituberculata that, as 
the grooves are adapted for fore and aft wear, 
the tubercles are arranged on the sides. In 
the type of Allacodon a tubercle stops the 

valley ; these types are unadapted to fore and aft wear, — they are, 




FIG. 9 — Allacodon 
lentus. After Marsh. 
Types. 
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therefore, premolars, and probably belong either with Meniscoes- 
sus or Cimolomys, or possibly with some other genus the molars 
of which are not represented in this collection. Upper premolars 
of this type are seen in Chirox Cope; Bolodon Owen and Ctena- 
codon Marsh. 

15. Oracodon anceps (PI. viii., Figs. 13-16). 
This type is rightly described as a premolar, but 
no grounds are given for considering that it be- 
longs to a distinct genus and species. 

16. Camptomus ampins (PI. v., Figs. 1, 2). 
The type is a scapula with which are associated 
other bones, calcaneum, astragalus, interclavicle. 
No grounds are assigned for separating these 
remains from genera founded upon the teeth. — The astragalus 
bears the same proportion to the molar teeth of Meniscoessus 
that we observe in Polymastodon ; it is also apparently per- 
forated. The affinities of these forms to the Monotremata have 
been observed by Cope; the coraco-scapular facet, therefore, 
strengthens the supposition that some of these bones at least 
belong to Meniscoessus. In any case, they cannot be considered 
as good types. 

This completes the Multituberculate forms. 



Fig. M.— Tritylo- 

don Fraasii. Sup- 
posed premolar. 




pro* 



Fig. 10. — Bolodon crassidens Owen, 4-1. Outer surface of right maxilla and ventral 
view of premolars and molars. 
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Fig. ii. — Chirox plhcatus Cope, 3-2. a, palate with three premolars and two molars, in 
siUi ; by external view, right side. 

B. — Trituberculate Forms. 

17. Dryolestes tcnax (no figure). The type is a lower jaw with 
a mylohyoid groove, in which the number and character of the 
teeth " cannot be determined." The author's reference is pro- 
visional. 

18. Didelphops {DidelpJiodoiz) vorax (PI. iv., Figs. 1-3). The 
type is an upper molar, distinguished from Didelphys by interme- 
diate tubercles. — This character does not separate it from the large 
number of Trituberculates with similar molars ; the genus is, there- 
fore, undefined at present. The other species, D. ferox and D. 
comptus, are also undefinable. 

19. Pediomys elegans (PI. iv., Figs. 23-25). 'The type is an 
upper molar. — It is not distinguished generically from Didel- 
phodon. 

20. Cimolestes curtus and incisus (PI. iv., Figs. 8-18). The types 
are lower molars. — Like Didelphodon, these forms cannot be 
defined ; they are tuberculo-sectorial. 

It is evident that we have here remains of two distinct and 
probably new genera, which may be accepted without definition. 



C. — Incert^e sedis. 
21. Stagodon nitor (PI. vn., Figs. 22-25). The types are a few 
teeth with single fangs, referred to a new family, the Stagodontidae. 
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^^^^ jmfc ^****>^ — They do not resemble 

*«^ ^^^^* ~ * ~~ 1$ J^ST the teeth of any known 

>^ ^jk mammal, although de- 

''y^S"'~f' <3 ^ & Or < ^ scribed as having two 

FIG. 12.— (Stagodontidfe), a, Stagodon nitor ; d, fan g S > which are, llOW- 
Platacodon nanus. After Marsh. Types. ever not shown in the 

figures. The premolar associated is distinctly mammalian. 

22. Platacodon nanus (PL viii., Figs. 4-12). The types are 
compared to the molars of Chrysochloris. — They do not bear 
the most remote resemblance to the molars of Chrysochloris or 
any other known mammal. Prof. Dames considers that they 
belong to the Cyprinoid fishes. 14 

The above types do not resemble in the most remote degree 
the molars in either the Multituberculate or Trituberculate series, 
— the only two mammalian series hitherto represented in all the 
discoveries of Mesozoic or Eocene times. Nor have they, as 
figured, any of the characteristics which we expect to find in 
mammalian teeth. 15 They should, therefore, be considered either 
reptilian or icthyopsidan ; we cannot agree with the author that 
they are " evidently mammalian." 

The above analysis may be summarized under the following 
heads. We find that the author has : 1. Separated parts which evi- 
dently belong together ; vide, various teeth of Cimolomys and 
Meniscoessus ; 2. United parts which apparently or certainly belong 
together ; vide, the large upper incisors with Cimolomys, the 
reptilian or fish molar of Stagodon with a mammalian premolar, 
the reptilian tooth as an upper incisor of Dipriodon ; 3. Associated 
or identified reptilian or icthyopsidan teeth as mammalian ; vide, 
Platacodon, Stagodon, and incisor of D. robustus. 

The large Cretaceous fauna described by the writer is therefore 
seen to be principally composed of synonyms. We must elimi- 
nate : 

14 This author reaches very similar conclusions in regard to this paper. Neues Jahr. f. 
Min. u. GeoL, 1890, pp. 141-143. 

15 See H. G. Seeley. " On the Nature and Limits of Reptilian Character in Mammalian 
Teeth." Proc. Roy. Soc, April 4th, 1888, p. 129. 
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1. The terms preoccupied by other authors. 

2. The terms founded upon different parts of the same animal, 
and thus largely preoccupied by the author himself. 

3. The terms founded upon imperfect or indefinite types. 

4. The terms founded upon reptilian or icthyopsidan teeth. 



A. Allotheria. 

1. ClMOLOMIMS. 

Cimolomys gracilis 
" bellus 

" digona 

2. ClMOLODONTIDiE. 

Cimolodon nitidus 
Nanomys minutus 

3. Plagiaulacime. 
Halodon sculptus 

" serratus 
" formosus 

4. DlPRIODONTID^.^I 

Dipriodon robustus 
" lunatics 

5. Tripriodontid^e. 
Tripriodon ccelatus 

" caperatus 

Selenacodon fragilis 
" brevis 

6. Allodontid^e. 
Allacodon lentus 

" pumilus 

? Camptomus amplus 
? Oracodon anceps 

? B. Pantotheria. 
? 7. Dryolestid^e. 
? Dryolestes tenax 

C. Marsupialia. . 
Didelphops vorax 

" ferox 
" comptus 
Cimolestes incisi/s 
" cur tits 

D. Insectitora. 
Pediomys elegans 



A. MULTITUBERCULATA Cope. 

(In part.) 



1. Plagiaulacime Gill. 

Cimolomys Marsh; two or 
three species. 



? 2. Stereognathid^e, fam. nov. 
Meniscoessus Cope ; two 
species. 



Probably preoccupied. 
Indefinite types or preoccupied. 

Indefinite type. 

B. Order indeterminate = Creodonta, 
Insectivora or Marsupialia. 

Didelphops Marsh ; two spec's. 
Cimolestes Marsh ; ? species. 

Not defined. 
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E. INCERT.E SEDIS. ^| 

8. Stagodontid/e. I Founded upon reptilian or ic- 

Stagodon nitor \ thyopsidan teeth. 

Platacodon nanus J 

This reduces the Cretaceous mammals described in these two 
papers to one well-determined order or suborder, two well-deter- 
mined families, and four or five genera, one of which can now be 
well defined (Meniscoessus), while the remainder are probably 
distinct genera, which we may be able to define by the acquisition 
of more material (Cimolomys, Didelphops, and Cimolestes). There 
is no question that the majority of the remaining generic names 
are synonyms, although it is quite possible that some of the types 
described, such as Oracodon and Pediomys, may be found to rep- 
resent distinct or new genera. 

It may be said that this analysis has almost eliminated the 
work of the author. This unfortunately is what is necessary if 
we would render this contribution of any permanent value in 
paleontology. We are, then, left with a series of teeth which rep- 
resent rare skill on the part of the collector, and are figured with 
remarkable accuracy by the draughtsman. A few points of 
interest upon the collection as a whole may be mentioned : 

The Multituberculata. The preponderance of teeth belonging 
to members of this order would appear to indicate that it flour- 
ished during this period. Cimolomys represents a connecting 
form between Plagiaulax, Upper Jurassic, with three premolars, 
and Ptilodus of the lowest Eocene with two. The smallest 
species, C. formosns, apparently has as many grooves upon the 
fourth premolar as we observe in Ptilodus, and the first lower molar 
has even more tubercles than we find in the corresponding tooth 
of the Lower Eocene genus. These grooves and tubercles mark 
the stages of development, and it would appear that Cimolomys 
is not far removed from Ptilodus ; this relation can only be deter- 
mined by the discovery of additional teeth ; we may find that 
Cimolomys has a large third premolar. 

Another interesting fact is that Meniscoessus does not belong 
with the Plagiaulacidse, as has been generally supposed hitherto, 16 

16 Cope, Osborn, Lydekker. 
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but should apparently be placed with Stereognathus (with which 
its resemblance in molar structure has always been recognized) in 
a distinct family, the Stereognathidse, distinguished by the pres- 
ence of two rows of tubercles in the upper molars and three in 
the lower, of the crescentoid pattern. The more numerous 
tubercles in Meniscoessus would accord well with its more recent 
character. 

There are thus apparently only two families of the Multituber- 
culates represented here, — unless, as the author has suggested, 
Allacodon belongs to the Bolodontidse. We have yet to find the 
successors of the Tritylodontidse and predecessors of Polymas- 
todon and Chirox of the Lower Eocene. 17 

As for the Trituberculate forms, there are evidently two distinct 
genera, which probably belong to different families. The types of 
Didelphops and Cimolestes closely resemble molars found respec- 
tively among the Mesodonta, the Creodonta, Insectivora, and 
Marsupialia. Their systematic position is, therefore, very uncer- 
tain from this evidence. They mark, however, a very great 
advance upon the Jurassic forms in tooth evolution. We find in 
Didelphops the earliest low-crowned tritubercular molar which has 
been obtained, with one or two intermediate tubercles, while the 
lower molar is the earliest quinquetubercular tooth known. The 
Cimolestes molar is tuberculo-sectorial, and presents a marked 
advance upon Jurassic tooth types, but has, nevertheless, a broad 
talon, with both the entoconid and hypoconid developed, whereas 
all Jurassic forms present the hypoconid only. 

The bones of the appendicular skeleton present a number of 
very interesting points, some of which the author mentions. 
These are : the coracoid facet upon the scapula ; the interclavicular. 
We note also the flat astragalus, without a neck, apparently per- 
forated by an astragalar foramen, 18 and with a broad cuboidal 
facet as well the navicular facet. The calcaneum has a narrow 
sustentaculum. 

17 The nearest resemblance to Polymastodon is that observed in the striated lower 
incisors here copied in Figure 5. This genus will undoubtedly be found represented 
in these beds. 

18 This observation rests solely upon the figure. All astragali of the Lower Eocene 
display this foramen. 
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We look forward with great interest to Part III. of this series 
of papers, as this collection is a most valuable and interesting 
one ; and the above review is not intended in any way to depre- 
ciate the importance of an increased knowledge of the Creta- 
ceous Mammalia. 



NOTES ON MESOZOIC MAMMALIA. 1 

BY O. C. MARSH. 

T HAVE recently received from Prof. H. F. Osborn a pamphlet 
entitled " A Review of the Cretaceous Mammalia," which is 
intended as a criticism of two of my papers, and is a character- 
istic addition to his previous publications on Mesozoic mammals. 
It is difficult to take this review seriously, as it contains no new 
facts, and is mainly an application of the author's theories, which 
may, in part, prove to be true, but at present are without substan- 
tial basis. To attempt to refute all the assumptions he makes 
would involve a long discussion of known Mesozoic mammals, 
and take time from more important work. A brief notice of a 
few points, therefore, must suffice for the present. 

Every one familiar with Mesozoic mammals knows that the 
author of this review has never collected any, has no specimens 
of the kind, and has only seen a part of those belonging to others, 
who have shown them to him as a matter of courtesy, in some 
cases even when an investigation was intended or in progress. 
Of more than a thousand specimens of Cretaceous mammals on 
which my investigations are based, he has not seen a single one, 
and no others are known except a few fragments. Of several 
hundred specimens of Jurassic mammals which I have secured in 
the west, he has seen perhaps one-tenth ; while of other Mesozoic 
mammals from this country, he cannot have seen in all more than 
a half dozen specimens. 

1 As presented to the Academy of Natural Sciences, Philadelphia, April 14th, 1891. 
Published, with some alterations, in the Proceedings of the Academy. 
Am. Nat.— July. — 2. 



